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Province 
B.W. van Wilgen and F.J. Kruger 
South African Forestry Research Institute, Jonkershoek Forestry Research Centre, Stellenbosch 
Physiographic and climatic data for a mountain catchment study 
site at Zachariashoek, near Paarl , Cape Province, are presented. 
These include slope, aspect, radiation, rainfall, temperature and wind 
data. Above-ground plant biomass was sampled at seven sites. 
Mean live biomass was 510 g m - 2. Features of the dominant 
vegetation were determined from a systematic sample of quadrats, 
using the Braun-Bianquet technique, to provide a data base for 
monitoring change. Additional quadrats were sampled to supple-
ment the systematic sample. The Braun-Bianquet table method was 
used to define ten vegetation communities, based on 105 of the 
quadrats. This classification was verified using detrended 
correspondence analysis (DCA). Descriptions of plant communities 
ranging from low herblands to woodlands are presented. These 
include habitat features and listings of differential, prominent and 
less conspicuous species for each vegetation stratum. Soil moisture 
and drainage appear to govern community distribution. Descriptions 
of selected soil profiles in each commmunity are presented. 
Additional physical factors such as fire and wind may be important 
in determining vegetation structure. Large seed-reproducing shrubs 
are rare in the area, and the reasons for and implications of this on 
the catchment experiments being conducted in the area are 
discussed. 
S. Afr. J. Bot. 1985, 51: 379 - 399 
Fisiografiese en klimatologiese gegewens word aangebied vir 'n 
bergopvanggebiedstudie-area. Helling, aspek, bestraling, reenval, 
temperatuur en wind word ingesluit. Monsters van die plantbio-
massa is op sewe gebiede bogronds geneem. Die gemiddelde 
biomassa van lewende materiaal was 510 g m- 2. Eienskappe van 
die dominante plantegroei, wat benodig word as basis om 
veranderinge waar te neem, is bepaal deur sistematiese 
monsterneming van vierkante deur middel van die Braun-Bianquet-
metode. Monsters van addisionale vierkante is geneem ter 
aanvulling van gegewens verkry uit die sistematiese steekproef. Die 
Braun-Bianquet-tabelmetode en data van 105 vierkante is gebruik om 
10 plantgemeenskappe te definieer. Hierdie klassifikasie is 
gekontroleer deur gebruik te maak van lopende ooreenstemmings-
analise ['detrended correspondence analysis' (DCA)]. Die 
plantgemeenskappe, wat wissel van laaggroeiende kruidgewasse tot 
woudplantegroei, word beskryf. Habitatseienskappe en 'n lys van 
kenmerkende, uitstaande en minder opvallende spesies word vir elke 
stratum gegee. Dit skyn asof grondvog en -dreinering bepalend is in 
die verspreiding van gemeenskappe. Beskrywings van uitgesoekte 
grondprofiele in elke plantgemeenskap, word gegee. Bykomende 
fisiese faktore soos vuur en wind, kan 'n belangrike invloed op die 
samestelling van die plantegroei he. Hoe struike wat deur middel 
van saad voortplant, is skaars in die gebied en die redes hiervoor, 
asook die implikasies hiervan, op eksperimente in die opvanggebied 
word bespreek. 
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Introduction 
The Zachariashoek Experimental Catchments form one of 
several research areas maintained by the Dept. Environment 
Affairs (Forestry Branch) for studies on mountain catchment 
ecosystems. These areas were selected for experiments to test 
the effects of various management options (such as veld 
burning and afforestation) on water yield, water quality and 
on the biota. The options chosen at Zachariashoek are late 
spring (November) bums at 6-year (short) and 12-year (mode-
rate) intervals and protection from fire. Late spring burning, 
although not currently encouraged, was initially advocated as 
being suitable for mountain fynbos as such bums would occur 
after the period of maximum growth and flowering a)11ong 
plants. This would supposedly be less damaging to the natural 
community than earlier burns, and would occur when soil 
and litter were likely to be moist and therefore not adversely 
affected by the fire (C.L. Wicht pers. comm.). A preliminary 
description of the physiography and climate of the area and 
of the experimental design is given by Van der Zel (1974). 
Permanent quadrats were required to provide basic data 
for monitoring long term changes in the vegetation due to 
treatment, and the preliminary results of this work are 
reported by Van Wilgen & Kruger (1981). Biomass studies 
were required to explain hydrological responses, and these 
were incorporated into the programme. In this article we 
report climatic and physiographic data to supplement those of 
Vander Zel (1974) and present a description of the vegetation 
of the area based on the permanent quadrats and supple-
mented by additional quadrats. 
The study area 
The catchments are situated near Paarl in the south-western 
Cape Province (Figure 1). The area includes three main sub-
catchments, Kasteelkloof (324,5 ha), Zachariashoek (287 ha) 
and Bakkerskloof (356,4 ha). Six and 12-year burning cycles 
are applied in Kasteelkloof and Zachariashoek, respectively, 
while Bakkerskloof is protected from fire. Van Wilgen & 
Kruger (1981) have summarized the fire history of the area. 
The catchments are situated on a broken plateau which rises 
abruptly from the valley of the Berg River, with a mean 
elevation of about 675 m. Topography, catchment boundaries 
and other features are presented in Figure 2. Rock strata of 
the Table Mountain Group (Cape Supergroup) underlie the 
catchments. These comprise the Peninsula Series of quartzites, 
a thin band of tillites (the Pakhuis Series), a 200-m-wide band 
of shale of the Cedarberg Series and the Nardouw Series of 
quartzites. Rock strata are not strongly folded at Zacha-
riashoek. 
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Figure 1 Location of the Zachariashoek catchments. Dotted shading 
represents land at elevations above 600 m and hatched shading shows 
developed urban areas of Cape Town. 
Methods 
Slope and aspect 
Slope and aspect were determined from a contour map, using 
Lee's (1963) method by which point determinations are made 
from a grid representing 200 x 200 m overlaying the map. 
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Climate 
Rainfall has been recorded at four points in the catchments 
since 1968. Three more rain-gauges were added in 1976 and 
another two in 1978. A weather station was established in 
upper Bakkerskloof during 1976 to record temperature and 
wind data (see Figure 2). Data are also available for the Bien 
Donne station about 4 km south of the catchments in the Berg 
River valley (33°50'S, 18°59'E) at 138 m above sea level. 
Wind is recorded at Zachariashoek by means of a Woelfle-
type anemometer mounted 2 m above the ground, whereas 
that at Bien Donne is recorded by means of a Dynes anemo-
meter 10 m above the ground. 
Measurements of solar radiation are not available for 
Zachariashoek, but information on the solar climate of the 
area was derived using the methods and tables of Lee (1963) 
and Frank & Lee (1966) to determine relative insolation of 
different land facets. Slope and aspect obtained from the 
topographic analysis were used to calculate radiation indices 
and to map the radiation climate of the catchments. The effect 
of topographic shading was ignored. 
Above-ground plant biomass 
Above-ground plant biomass was estimated on seven one-
hectare sites, selected to represent dominant vegetation types 
in each sub-catchment (three in Kasteelkloof and two each 
in Bakkerskloof and Zachariashoek, see Figure 2). Aerial plant 
parts were clipped from a stratified random sample of 
quadrats, using the methods described by Kruger (1977). 
Community composition 
A systematic sample of 103 permanently marked quadrats was 
established at the intersections of a 300-m grid (oriented N- S 
"·,;,' ~i-..;'~"=';;";...';;;:"'=:;;: ao-.o _ ,_1000/metre 
Figure 2 Map of the Zachariashoek catchments showing topographical features, catchment boundaries and the positions of quadrats, rain-gauges, 
weirs and the weather station. The sub-catchments from left to right are Zachariashoek, Bakkerskloof and Kasteelkloof. 
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and E- W), primarily to provide data for assessing the effects 
of fire on vegetation. Van Wilgen & Kruger (1981) have 
reported preliminary results of this monitoring. Werger (1972) 
regards optimum plot size as that which gives 50- 55 OJo of 
species found in one hectare of uniform vegetation. He 
presents data from three fynbos sites at which 50 OJo of the 
hectare information was reached on an average plot size of 
51,9 m2 • Quadrats of 5 x 10m were thus used in this study. 
All higher plants on each quadrat were identified and assigned 
cover values on the Braun-Blanquet scale, as described by 
Kuchler (1967). Well known species were identified in the field. 
Those not known were identified by matching specimens with 
material in the Jonkershoek herbarium, with some specimens 
being identified by the National Herbarium. Further records 
for each site included estimates of total vegetation cover, 
height and stratification of the vegetation, slope, aspect, 
altitude and rock cover. Fifty-eight temporary (not perma-
nently marked) quadrats were enumerated in stands of 
homogeneous vegetation to record communities apparently 
undersampled in the systematic survey. The bulk of the field 
work was done between September 1977 and January 1978. 
The 36 temporary quadrats in Kasteelkloof were enumerated 
in September and October of 1971. Distribution of the 
quadrats is shown in Figure 2. 
Species diversity was determined on 119 quadrats by listing 
all species encountered in the first quarter, then adding new 
species encountered in the second quarter and in the second 
half of each quadrat. In this way, species-area data were 
collected for areas of 12,5 m2, 25m2 and 50m2• For all further 
analyses, deciduous geophytes or species which could not be 
recognized throughout the year were deleted from the data. 
Soil profiles 
Soil data were not recorded on each quadrat because of the 
rocky soils which precluded the use of augers in most cases. 
Pits were dug next to a representative quadrat in each vege-
tation community to obtain a record of the soils of the area. 
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Figure 3 Frequency of aspect classes (number of points on a 200 x 
200 m grid) for the catchments. (A = all sub-catchments, n = 307; 
B = Zachariashoek sub-catchment, n = 94; C = Bakkerskloof sub-
catchment, n = 105; D = Kasteelkloof sub-catchment, n = 108) 
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Profiles were described according to the system of Mac Vicar 
et a/. (1977). 
Results 
Slope and aspect 
Slope and aspect data are depicted in Figures 3 & 4. The 
average slope for the area is 270Jo and the general aspect is 
south. The upper parts of the catchments consist of an undu-
lating plateau with shallow basins while the lower parts of 
all catchments, especially Kasteelkloof, consist of abrupt 
escarpments and steep slopes. The main drainage lines run 
more or less south or south-east so that all aspects except those 
in the north-west quadrant are well represe:nted, but in 
Kasteelkloof, which has a circular rather than an elliptical 
perimeter, all aspects are represented. Elevations range from 
240 to 850 m above sea level. 
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Figure 4 Frequency (number of points on a 200 x 200 m grid) of 
percentage slope inclination classes for the catchments (A = all sub-
catchments, n = 307; B = Zachariashoek sub-catchment, n = 94; C 
= Bakkerskloof sub-catchment, n = 105; D = Kasteelkloof sub-
catchment, n = 108) 
Climate 
Solar radiation 
The radiation climate of the catchments is depicted in Figure 5, 
which shows zones of equal potential radiation. The annual 
cycle of potential radiation (daily rates) on level ground and 
on a south-facing 270Jo slope is shown in Figure 6. The 
extreme variation in seasonal values would be much less on 
north-facing slopes. Solar radiation is an important deter-
minant of the nature of vegetation (Granger 1975) and is the 
main driving force of potential evapotranspiration (Reid 1973). 
Potential radiation (Figure 6) fluctuates seasonally between 
176 and 418 10S J m - 2 day - 1 and will be further reduced 
by factors such as cloud cover. Schulze & McGee (1978) give 
mean incoming radiation values of 110 and 280 105 J m- 2 
day- 1 for winter and summer half-years, respectively, in the 
Zachariashoek area. A large proportion of the catchments 
receive less than 500Jo of the potential radiation owing to 
topography (Figure 5) and steep south-facing slopes receive 
less than 300Jo. Topographically induced radiation differences 
affect the water balance (Granger 1975), which has important 
implications for extrapolating the effects of fire on stream-
flow to other catchment areas. 
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Figure 5 Radiation map of the Zachariashoek catchments, with 
choropleths of equal relative insolation, expressed as a percentage of 
maximum annual radiation for this latitude. 
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Figure 6 Seasonal variation in daily potential radiation at 
Zachariashoek. The lower curve shows potential radiation on a surface 
with 27o/o slope and a south aspect (the mean for the catchments). The 
upper curve is for level ground. 
Precipitation and temperature 
Mean annual rainfall data are given in Table 1. The figures 
indicate, as expected, that rainfall increases with altitude. A 
linear regression of mean annual rainfall (y) in mm against 
altitude (x) in m gave: 
Y = 819,42 + o,83 x <r = o,46, P < o,o5) 
This relationship is weak, but the altitudinal range was 
relatively small. Much stronger trends are found over greater 
altitudinal ranges. Wicht eta/. (1969), for example, found that 
rainfall increased from 1 206 to 3 666 mm with an increase 
in altitude from 244 to 1 234 m in the nearby Jonkershoek 
catchments. 
Mean daily temperature at Zachariashoek was calculated 
from April 1976 to March 1984, and at Bien Donne from 
1941 to 1978. Walter's (1963) diagrams for Bien Donne and 
Zachariashoek are presented in Figure 7. Mean monthly 
rainfall in the driest month at the Zachariashoek station only 
S.-Afr. Tydskr. Plantk. , 1985 , 51(5) 
Table 1 Mean annual rainfall at nine rain-gauges in the 
Zachariashoek catchments and at the Bien Donne 
weather station 
Years of observation Altitude Mean annual 
Rain-gauge (hydrological years)a (m) rainfall (mm) 
Zachariashoek I 1968/ 69 1983/ 84 625 1012 
Zachariashoek 2 1968/ 69 1983/ 84 335 981 
Zachariashoek 3 1978/79 - 1983/ 84 785 1376 
Zachariashoek 4 1978/79 - 1983/ 84 338 1175 
Zachariashoek 5 1968/ 69 1983/ 84 677 1612 
Zachariashoek 6 1968/ 69 - 1983/ 84 305 1265 
Zachariashoek 7 1976/ 77 - 1983/ 84 640 1643 
Zachariashoek 8 1976/77 1983/ 84 488 1206 
Zachariashoek 9 1976/ 77 1983/ 84 717 1293 
Bien Donne 1941 - 1978 138 817 
aThe hydrological year is from 1 April to 31 March . The figure for 
Bien Donne is for the calendar year (I January to 31 December). 
Bien Donne (138m) 17,1°C 817mm Zachariashoek (?17m) 14,8°C 1293 mm 
(38 - 38) (8 - 8) 
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Figure 7 Walter climate diagrams for the Zachariashoek and Bien 
Donne weather stations. 
just crosses the temperature curve, indicating that moisture 
stress will be less at higher altitudes. The winters, from April 
to September, are perhumid. 
Surface wind 
Surface wind was analysed for the period April1976 to March 
1980. Summarized wind speed and direction are shown in 
Figure 8. Figure 9 compares the mean daily wind-run in each 
month for the Bien Donne and Zachariashoek stations. Daily 
wind-run is markedly higher at the higher elevations with the 
maximum in winter, which contrasts with the summer peak 
at lower elevations. This is in spite of the fact that wind speeds 
2 m above the ground would be much less than at 10 m, all 
other factors being equal. For the winter half-year (April to 
September) wind is mainly from the north or north-west and 
in the summer half-year it is predominantly from the south-
east, but with a fair percentage from the north-west and west. 
Above-ground plant biomass 
Mean live biomass was 540 g m- 2 in Kasteelkloof sub-
catchment (3 sites), and 560 g m - 2 and 420 g m - 2 in the 
Zachariashoek and Bakkerskloof sub-catchments, respectively. 
The post-fire age of the vegetation was six years in 
Kasteelkloof, and twelve years in Zachariashoek and Bakkers-
kloof. Biomass usually increases with post-fire age (Kruger 
1977) but there are no apparent differences between the 
biomass of 6 and 12-year post-fire vegetations at Zacha-
riashoek. This may be attributed to a depleted shrub flora 
(see discussion below). 
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Figure 8 Wind-roses showing mean percentage of wind of different speeds and directions. Arcs indicate IOO?o intervals. The figure in the centre 
indicates the percentage of time during which the wind was calm (< 5 km h - 1) . Figure SA summarizes data for the whole year, while B and 
C are for the winter (April to September) and summer (October to March) half years , respectively. 
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Figure 9 Seasonal variation in mean daily windrun . Data from 
Zachariashoek (upper curve) are from 1976 to 1979, while those from 
Bien Donne (lower curve) are from 1972 to 1978. 
Table 2 Species-area data from 119 nested quadrats 
Number of 
in 
Community composition 
Species diversity 
A curve for gamma diversity in fynbos (Kruger & Taylor 1979) 
predicts 864 species at Zachariashoek (9,7 km2) . A total of 
412 species were encountered on quadrats in the surveys (about 
half of the probable total number of species), but over 700 
species of higher plants have been collected in total. Species 
diversity will always be underestimated from quadrats which 
are sampled only once. Some species are overlooked or absent 
at the time of sampling. Other rare species or geophytes not 
in flower may be confused with common species. Deciduous 
geophytes are not visible at certain times of the year. 
Geophytes in general are a problem when determining species 
diversity of fynbos areas, and they are often ignored in 
phytosociological studies . Species-area data from 119 nested 
quadrats are summarized in Table 2. Wet sites (communities 
1.1 and 1.1.1) have a low alpha diversity. The means for 
samples without wet sites are shown in Table 2 to illustrate 
this point. The mean number of species in Bakkerskloof is 
lower than for the other two sub-catchments, probably 
because the surveys took place in December and January when 
many geophytes were not visible. 
the Zachariashoek catchments 
Number of species per 
Number of species per unit unit area in quadrat 
quadrats Mean number of species area in quadrat with maxi- with minimum number 
Sample in sample per unit area mum number of species of species 
12,5 m2 25m2 50m2 12,5 m2 25m2 50 m2 12,5 m2 25m2 50m2 
Kasteelkloof (total) 27 30 38 46 52 62 67 7 7 7 
Kasteelkloof without wet sites 25 32 40 49 52 62 67 19 23 30 
Zachariashoek (total) 37 32 42 52 52 66 86 10 12 18 
Zachariashoek without wet site 36 33 43 53 52 66 86 24 28 30 
Bakkerskloof (total) 55 20 25 31 31 42 52 4 6 7 
Entire survey 119 26 33 41 52 66 86 4 6 7 
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Classification and ordination 
Following the deletion of species which could not be identified 
throughout the year, 314 species remained. Data were 
arranged into a species by sites table. A classification using 
the Braun-Blanquet technique (see Kuchler 1967) revealed 10 
distinct communities, but some quadrats were transitional. 
One hundred and five representative quadrats were selected 
and these are depicted in the phytosociological table (Table 
3). This is a partial table and only the 200 most important 
species out of 314 are shown. 
The data were also examined by means of detrended 
correspondence analysis (DCA). DCA uses an improved form 
of reciprocal averaging, an ordination technique described by 
Hill (1973). The DECORANA programme (Hill 1979) was 
used. Figures 10 & 11 present the results of DCA analysis 
on the full edited data set. Figure 10 shows only the quadrats 
which are included in Table 3, differentiated into the 10 
communities recognized. Figure 11 shows the distribution of 
quadrats not included in Table 3 on the first two DCA axes. 
It is apparent that many of the quadrats not included in 
Table 3 fall within the Staberoha cernua - Chondropetalum 
panicu/atum Herbland Community, which was over-sampled 
in the systematic sample, or are transitional between this 
community and the Staberoha cernua - Restio pedicel/atus 
Herbland, the Restio gaudichaudianus - Protea nitida 
Woodland and the R. gaudichaudianus- Heeria argentea 
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Woodland Communities. The DCA analysis none the less 
shows discontinuities in the vegetation which can be correlated 
with the groups identified by the Braun-Blanquet method 
(Figure 10). 
Soil profiles 
Soils in the area are derived mainly from quartzites of the 
Table Mountain Group, except on and below the shale band. 
Soils are oligotrophic owing to their coarse sandy texture and 
the relatively high rainfall of the area. Base status is low, with 
the sum of exchangeable cations being less than 5 mel 100 g 
clay. The soils are acid, which is typical of montane fynbos 
sites, and pH ranges from 4 to 6 when measured in H20 paste, 
and 3 to 5 when measured in KCI. The clay content is less 
than 80Jo over most of the area, indicating a low water reten-
tion capacity. Detailed soil profile descriptions are given in 
Appendix 1. 
The vegetation communities 
The floristic composition of plant communities is represented 
in the phytosociological table (Table 3), which also lists authors 
of plant species names. Table 4 indicates the most prominent 
species in each community. The symbol 'P' indicates species 
covering at least 5% of the area represented in the quadrats 
in at least 25% of the quadrats representing a community, 
while 'q ' indicates species covering at least 1% of the area 
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Figure 10 Distribution of quadrats on two axes determined by detrended correspondence analysis (DCA). The analysis was done on the full data 
set but this figure shows only the quadrats included in Table 3. The distribution of quadrats on the third DCA axis is shown on the right to 
sho.w the separation of communities . The vegetation communities are as follows : 0 = Cliffortia graminea-Elegia thyrsijera Tall Closed Herbland; 
<> = E. thyrsifera-Osmitopsis asteriscoides Tall Closed Shrubland; X = C. graminea-Ehrharta dura Closed Herbland; + = Restio 
gaudichaudianus-Metrosideros angustijolia Closed Woodland; \1 = R. gaudichaudianus-Heeria argentea Open Woodland; • = H. argentea-0/ea 
europaea subsp . africana Closed Woodland; T = R. gaudichaudianus-Widdringtonia nodijlora Closed Woodland; A= R . gaudichaudianus-
Protea nitida Open Woodland; e = Staberoha cernua-Chondropetalum paniculatum Tall Mid-dense Herbland; 6 = S. cernua-Restio pedicellatus 
Mid-dense Herbland. 
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Figure 11 Distribution of quadrats on two axes determined by detrended correspondence analysis (DCA). The analysis was done on the full data 
set but this figure shows only the quadrats which were not included in Table 3. The outlines show the limits of the 10 communities as depicted 
in Figure 10. 
represented in the quadrats, in at least 500Jo of the quadrats 
representing a community (after Bredenkamp & Theron 1980). 
Prominent species as defined above are listed in community 
descriptions, as well as less conspicuous species with a high 
constancy in the community. The figures in brackets after each 
species indicate the constancy of the species in the community. 
Prominence and constancy were determined for the quadrats 
and species in Table 3 only. A species-binomial system was 
used to name communities, with dominant or differential 
species being selected for the names; as has been used in other 
phytosociological studies in fynbos (McDonald 1983). The 
structural classes follow the system proposed for vegetation 
in the Fynbos Biome (Campbell eta!. 1981). The vegetation 
is divided into three major groups of communities: 
The Cliffortia graminea Mid-High Closed Shrubland and 
Closed Herbland Communities, 
The Restio gaudichaudianus Closed or Open Woodland 
Communities, and 
The Staberoha cernua Tall Mid-dense, or Mid-dense Herbland 
Communities. 
1. Cliffortia graminea Mid-High Closed Shrubland and 
Closed Herbland Communities 
These communities are found on phreatic sites along drainage 
lines or on plateau or hillside seeps with deep sandy soils where 
large rocks are absent. They are divided into two principal 
communities described under 1.1 and 1.2. 
1.1a Cliffortia graminea- Elegia thyrsifera Tall Closed 
Herb/and Community (Figure 12) 
This community occurs on drainage lines at higher altitudes 
(> 600 m). Soils are sandy with generally no rock cover and 
with a high organic content. Relatively anaerobic conditions 
prevail in the soil. The community is usually of uniform height 
(about 1 m) and has a high projected canopy cover(> 95%). 
The species diversity is generally low, with a mean of 9,2 
species per 50 m2 quadrat. Prominent species (Table 4) are 
Elegia thyrsifera (100%), Chrysithrix capensis (80%), 
Clifjortia graminea (60%), Elegia neesii (40%), and Tetraria 
cuspidata (40%). Ficinia distans (60%) is less conspicuous. 
1.1b Elegia thyrsifera - Osmitopsis asteriscoides Tall 
Closed Shrub/and (Figure 13) 
This community occurs on drainage lines at somewhat lower 
altitudes (270- 550 m) than the previous community. Soils 
are also similar, but relatively aerobic conditions exist owing 
to free water movement through the profile. The vegetation 
is tall (up to 3 m) and has a uniformly high projected canopy 
cover (> 96%). Species diversity is higher than the previous 
community, with a mean of 19,4 species per 50m2 quadrat. 
A tall shrub stratum (up to 3 m) is present with a high cover 
(up to 80%). Prominent species are Osmitopsis asteriscoides 
(100%) and Leucadendron salicifolium (57%). A herbaceous 
stratum with a cover of 70- 90% usually reaches 1 m. Pro-
minent species include Restio graminifolius (100%), Elegia 
thyrsifera (71 %), Chrysithrix capensis (71 %), Neesenbeckia 
punctoria (71 %) and Clifjortia graminea (57%). Less 
conspicuous low shrubs up to 0,8 m tall include Erica 
hispidula (43%), Gnidia oppositifolia (71 %), Berzelia 
lanuginosa (29%) and Penaea mucronata (29%). 
1.2 Cliffortia grarninea - Ehrharta dura Closed Herb/and 
Community (Figure 14) 
This community occurs on deep sandy soils that are seasonally 
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Table 4 Prominent species of the Zachariashoek 
catchments 
Community Numbers 
1.1 1.1 1.2 2.1 2.2 2.2 2.3 2.4 3.1 3.2 
Plant species / b a a / b 
Osmitopsis asteriscoides p 
Hypo/aena graminifolia p 
Leucadendron salicifolium p 
Neesenbeckia punctoria p 
Elegia thyrsifera p p 
Chrysithrix capensis p p 
Erharta dura p q 
Elegia asperijlora p 
Tetraria fascia/a p 
Berzelia lanuginosa p 
Stoebe cinerea p 
Cliffortia graminea p p p 
Elegia neesii p p 
Metrosideros anguslifolia p 
Brabejum stellatifolium p 
Brachylaena neriifolia p 
Erica hispidu/a p 
Heeria argenlea p p p 
Pentaschistis eriostoma p 
Hypodiscus aristatus p 
Stoebe p!umosa p 
C/iffortia ruscifolia p 
Olea europaea p 
Secamone a/pini p 
Myrsine africana p 
Widdringtonia nodijlora p p 
Mohria caffrorum p 
Hartogiella schinoides p 
Printzia aromalica p 
Penaea mucronala p 
Brunia nodijlora p 
Anthospermum aethiopicum q p 
Prolea nitida p p 
Montinia carophyllacea p 
Themeda lriandra p 
Restio gaudichaudianus q p p p 
Knowltonia capensis p q 
E/ytropappus g/andu/osus p 
Tetraria cuspidata p q 
Chondropetalum 
paniculalum p p 
Hypodiscus argenteus p p 
Tetraria involucra/a q 
Elegia parvijlora p 
Tetraria ustulata p 
Restio fi/iformis q 
Restio pedicel/a/us p 
Thamnochortus fruticosus q 
Staberoha cernua p 
Restio curviramis p 
Elegia vaginellata p 
Tetraria crinifolia p 
Explanation of 'P' AND 'q' in text 
wet, at altitudes between 630 and 800 m. The community has 
a high canopy cover of > 980Jo, consisting of herbaceous 
plants in a uniform stratum of between 0,4 and 0,6 m. Species 
diversity is quite low, with a mean of 13,7 species per 50m2 
quadrat. Prominent species include Ehrharta dura (100%), 
C!iffortia graminea (100%), Tetrariajasciata (100%), Elegia 
neesii (66%) and Elegia asperijlora (100%). Shrubs up to 
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0,8 m tall such as Berzelia lanuginosa (33%) and Stoebe 
cinerea (66%) are also prominent. Anthospermum prostratum 
(66%) is less conspicuous. 
2. Restio gaudichaudianus Closed or Open Woodland 
Communities 
These are communities of rocky slopes, stream banks and 
stony shale bands. They are divided into four principal 
communities. 
2.1 Restio gaudichaudianus - Metrosideros angustifolia 
Closed Woodland Community (Figure 15) 
This community occurs on rocky banks of permanent streams 
at altitudes below 400 m. Soils are deep alluvial/colluvial pale 
sands. Canopy cover varies depending on rock cover but is 
usually about 70% . The community has a mean of 26,6 
species per 50 m2 quadrat. Low trees of up to 5 m tall 
dominate the vegetation. Prominent species include Metrosi-
deros angustijo!ia (100%), Brabejum stellatijolium (100%), 
Brachylaena neriijo!ia (66%), Widdringtonia nodiflora (33%) 
and Heeria argentea (33%). Maytenus o!eoides (66%) and 
Hartogiella schinoides (66%) are less conspicuous. Low shrubs 
up to 1 m tall may cover between 15 and 50%. Prominent 
species include Erica hispidula (66%) and Knowltonia vestitum 
(33%). Less conspicuous shrubs include Rhus tomentosa 
(100%), Diospyros glabra (100%) and Clutia alaternoides 
(66%). Restio gaudichaudianus is prominent in the herbaceous 
layer (up to 1 m tall) which covers 10-50%. Less conspicuous 
species include Aristea major (66%) and Cannomois virgata 
(66%). 
2.2a Restio gaudichaudianus - Heeria argentea Open 
Woodland Community (Figure 16) 
This community occurs on rocky or very rocky slopes at most 
altitudes. Large boulders or exposed bedrock dominate typical 
sites. Soils consist of lithosols with shallow sandy loams and 
deeper pockets of weathered sandstone. Canopy cover varies 
from 40 to 80% depending on rock cover. The community 
has a mean of 33 species per 50 m2 quadrat. Scattered low 
trees up to 2,5 m tall cover between 5 and 30%. Heeria 
argentea (100%) is the only prominent species. Less 
conspicuous trees include Widdringtonia nodiflora (50%), 
Hartogiella schinoides (50%) and Maytenus oleoides (25%). 
Mid-high shrubs up to 1 m tall cover between 5 and 50%. 
Prominent species are Stoebe plumosa ( 100%) and C!iffortia 
ruscijolia (100%). Less conspicuous species are Erica hispidula 
(75%) and Rhus africana (75%). A herbaceous stratum 
between 0,4 and 0,75 m tall covers between 5 and 40%. 
Prominent herbs include Pentaschistis eriostoma (50%), 
Hypodiscus aristatus (50%), Restio gaudichaudianus (100% ), 
Chondropetalum paniculatum (50%) and Hypodiscus 
argenteus (50%). Less conspicuous herbs are Thamno-
chortus dichotomus (100%), Ehrharta ramosa (75%), Ficinia 
filiformis (75%) and Aristea major (75%). The herbaceous 
stratum also contains less conspicuous low shrub species such 
as Crassula coccinea (75%), Pelargonium angulosum (50%), 
Pelargonium saniculaejolium (50%) and Knowltonia vestitum 
(50%). 
2.2b Heeria argentea - Olea europaea subsp. africana 
Closed Woodland (Figure 17) 
This community occurs on lithosols in similar habitats to the 
previous community, but differs owing to a greater degree 
of protection from fire offered by large rocks and boulders. 
Soils, however, tend to have weathered deeper with podzoli-
zation occurring in pockets of deep sand. The community is 
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Figure 12 The C/iffortia graminea-Elegia thyrsijera Tall Closed Herbland Community (1.1). The pole is 2,5 m tall and is divided into 500 mm 
segments. The dominant tall herb is E. thyrsifera. Community 1.2 in the foreground . 
Figure 13 The Elegia thyrsifera-Osmitopsis asteriscoides Tall Closed Shrubland. The tall shrub with white flowers is 0. asteriscoides. Pole as 
in Figure 12. 
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Figure 14 The C/ijfortia graminea-Ehrharta dura Closed Herbland Community. The tall herb is Aristea major. Pole as in Figure 12. 
Figure 15 The Restio gaudichaudianus-Metrosideros angustijolia Closed Woodland Community. The community occupies a narrow strip on 
either side of the stream. Dominant trees are M. angustijo/ia and Brabejum stellatijolium. Pole as in Figure 12. 
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Figure 16 The Restio gaudichaudianus-Heeria argentea Open Woodland Community. The dominant tree is H. argentea. Aloe p/icatilis is prominent 
among the rocks. Pole as in Figure 12. 
Figure 17 The Heeria argentea-0/ea europaea subsp. ajricana Closed Woodland. The dominant trees are H. argentea, 0. europaea, Hartogiella 
schinoides and Maytenus oleoides. Pole as in Figure 12. 
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usually found on the upper slopes or summits of extremely 
rocky slopes or koppies. Total cover varies from 40 to 90%, 
depending on rock cover. The community has a mean of 28,5 
species per 50 m2 quadrat. Low trees up to 6 m tall cover 
between 30 and 7007o. Prominent species are Olea europaea 
subsp. ajricana (10007o) and Heeria argentea (10007o), while 
Hartogiella schinoides (6707o) and Maytenus oleoides (5007o) 
are less conspicuous. 
Shrubs up to 1,4 m tall form an important understorey. 
The vine Secamone alpini (8307o) is prominent. Less 
conspicuous species include Stoebe plumosa (10007o), Myrsine 
ajricana (10007o), Diospyros glabra (10007o), Aloe plicatilis 
(6707o ), Rhus ajricana (6707o) and Rhus undulata (5007o ). Restio 
gaudichaudianus occurred in 3307o of the quadrats. Other less 
conspicuous species with constancy greater than 5007o include:-
Pellaea pteroides (83%), Oscularia sp. (8307o), Zantedeschia 
aethiopica (6707o), Othonna amplexicaulis (6707o), Ficinia 
acuminata (6707o), Crassula albijlora (6707o), Mohria cajjro-
rum (6707o), Knowltonia vestitum (6707o), Chironia baccijera 
(6707o) and Clutia alaternoides (6707o). 
2.3 Restio gaudichaudianus - Widdringtonia nodiflora 
Closed Woodland Community (Figure 18) 
The community occurs on the sheltered south-east facing steep 
(70- I 0007o) slopes in the Bakkerskloof ravine, at 400- 500 m 
altitude. Soils consist of deep to moderately deep colluvial 
red sandy loams to sandy clay loams. Total projected canopy 
cover is high (> 9507o). The community has a mean of 23,5 
species per 50 m2 quadrat. A low tree stratum of up to 6 m 
in height covers between 30 and 8007o. Prominent species 
include Widdringtonia nodijlora (10007o), Protea nitida (100%) 
and Hartogiella schinoides (5007o). In places clumps of W. 
nodijlora form closed stands. Lower shrubs between 0,6 and 
1 ,5 m in height cover between 30 and 7007o. Prominent species 
include Printzia aromatica (10007o), Knowltonia vestitum 
(10007o), Myrsine ajricana (5007o), Anthospermum aethiopicum 
(5007o), Penaea mucronata (50%) and Brunia nodijlora. 
Prominent herbs and ferns include Restio gaudichaudianus 
(10007o) and Mohria cajjrorum (10007o). Less conspicuous 
species include Pelargonium saniculaejolium (10007o) and 
Linum thunbergii (10007o). 
2.4 Restio gaudichaudianus- Protea nitida Open 
Woodland Community (Figure 19) 
This community, commonly known as waboomveld in fynbos 
areas, is a feature of the moderately rocky slopes along the 
shale band (or on talus slopes below it) up to 550 m altitude 
on all aspects. Soils weathered from the shales tend to a 
reddish-yellow sandy loam to sandy clay loam. These soils 
are characterized by frequent ferruginized sandstone stones. 
Projected total canopy cover ranges between 75 and 9507o. 
The community has a mean of 34,9 species per 50m2 quadrat. 
Low trees up to 6 m (usually 3 - 4 m tall) cover between 20 
and 3007o. Protea nitida (9307o) is the prominent species. 
Medium and short shrubs and herbs, from 0,2 to 1 m in 
height, cover most of the area (up to 9007o). Prominent shrubs 
are Montinia caryophyllacea (8607o ), Elytropappus glandulosus 
(71 07o) and Anthospermum aethiopicum (3607o). Prominent 
herbs are Themeda triandra (5707o), Terraria cuspidata(7907o) 
and Restio gaudichaudianus (7907o). 
Less conspicuous shrubs with greater than 4507o constancy 
in Table 3 are:-
Helichrysum tomentosum (8607o ), Rhus rosmarinijolia (7907o ), 
Stoebe plumosa (71 07o), Anthospermum prostratum (6407o), 
Agathosma capensis (57%), Diospyros glabra (5007o), Diosma 
hirsuta (5007o) and Protea acaulos (5007o). 
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Less conspicuous herbs of the same degree of constancy are:-
Cymbopogon marginatus (1 0007o ), Ficinia filijormis (7907o ), 
Restio cuspidatus (71 07o), Restio filijormis (5007o), Pentaschistis 
curvijolia (6407o), Bobartia indica (8607o), Ficinia deusta (6407o), 
Pentaschistis colorata (6407o), Anapalina nervosa (5007o) and 
Tetraria ustulata (50%). 
3. Staberoha cernua Tall Mid-dense or Mid-dense 
Herbland Communities 
These communities comprise the majority of the vegetation 
of the catchments. They occur on slopes without large boul-
ders or drainage areas, on soils derived mainly from Table 
Mountain Sandstone. Two principal communities are recog-
nized, described under 3.1 and 3.2 below. 
3.1 Staberoha cernua- Chondropetalum paniculatum Tall 
Mid-dense Herb/and Community (Figure 20) 
This is the most important community in the catchments, 
covering about 7007o of the area. It occurs on shallow lithosols 
to deep sands with low moisture holding capacity and low 
available moisture. It is most widespread at altitudes above 
550 m on all aspects. Total projected canopy cover ranges 
from 50 to 9507o. The community has a mean of 42,6 species 
per 50 m2 quadrat. Scattered shrubs up to 5 m tall occur very 
sporadically throughout the area, usually along rocky scarps. 
These include species such as Protea laurijolia (1407o) and 
Protea repens (407o). The typical vegetation has only two 
strata: mid-high herbs and shrubs from 0,5 to 1,5 m in height 
and covering between 10 and 7007o (usually about 4007o ), and 
lower herbs and shrubs between 0,2 and 0,5 m in height. 
Prominent mid-high herbs are Chondropetalum 
paniculatum (9807o), Hypodiscus argenteus (7607o) and Tetraria 
involucrata (71 %). Prominent low herbs are Restio filijormis 
(10007o), Tetraria ustulata (7607o) and Elegia parvijlora (5707o). 
There are no prominent shrubs. Of the less conspicuous mid-
high herbs, only Hypodiscus aristatus (4907o) has a constancy 
of greater than 2507o in Table 3. 
Less conspicuous mid-high shrubs with constancy > 2507o 
include:-
Elytropappus glandulosus (7607o), Ursinia crithmoides (5707o), 
Erica plukenetii (5507o), Leucadendron spissijolium (51 07o), 
Pseudognidia anomala (4707o), Meta/asia muricata (4707o), 
Stoebe incana (4507o), Penaea mucronata (4307o), Stoebe 
aethiopica (3307o), Cryptadenia unijlora (3507o), Stoebe 
plumosa (2907o), Leucadendron salignum (2707o), Erica 
hispidula (2707o), Erica grandijlora (2707o), Cryptadenia sp. 
(2507o) and Aspalathus juniperina (2507o). 
Less conspicuous low herbs with constancy > 2507o include:-
Restio filijormis (10007o), Tetraria cuspidata (9607o), Restio 
cuspidatus (8407o), Staberoha cernua (8007o), Merxmuellera 
ruja (7807o), Thamnochortus dichotomus (7107o), Ficinia 
filijormis (5707o), Pentaschistis colorata (5307o), Restio triticeus 
(53%), Leptocarpus distichus (4507o), Pentaschistis steudelii 
(4307o), Ficinia deusta (41 07o), Tetrariajasciata (3707o), Bobartia 
indica (31 07o ), Restio curviramis (2907o ), Pentaschistis curvijolia 
(2707o), Dilatris ixioides (2707o) and Anapalina nervosa (2507o). 
Less conspicuous low shrubs with constancy> 2507o include:-
Coryrizbium scabrum (6507o), Prismatocarpus fruticosus 
(61 07o), Corymbium glabrum (5507o), Lobelia coronopijolia 
(5307o), Diosma hirsuta (51 07o), Gerbera tomentosa (4307o), 
Centella glabrata (4307o), Clutia polygonoides (3907o), Erica 
cerinthoides (3907o ), Clutia alaternoides (3707o ), Phylica 
imberbis (3507o), Berkheya armata (3307o), Carpacoce 
vaginellata (33 07o ), Pro tea scorzoneriifolia (31 07o ), 
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Figure 18 The Restio gaudichaudianus- Widdringtonia nodif/ora Closed Woodland Community. The light coloured tall shrubs are Protea nit ida; 
darker trees are W. nodif/ora. 
Figure 19 The Restio gaudichaudianus-Protea nitida Open Woodland Community. The dominant tall shrubs are P. nitida. Pole as in Figure 12. 
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Figure 20 The Staberoha cernua-Chondropetalum paniculatum Tall Mid-dense Herbland Community. The tall herb left of the pole is C. paniculatum. 
Shrubs of the genus Leucadendron are prominent in the foreground . Heeria argentea (community 2.2a) can be seen on the rocky koppie in the 
background. Pole as in Figure 12. 
Figure 21 The Staberoha cernua-Restio pedicellatus Mid-dense Herbland Community. The community comprises the low vegetation in the foreground 
of the picture. Community 3.1 can be seen on the rocky slope in the background; the shrub on the skyline is Protea laurifolia. Pole as in Figure 12. 
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Prismatocarpus diffusus (2907o ), Corymbium villosum (2907o ), 
Centella virgata (270Jo), Haptocarpha tanata (27%), Protea 
acautos (2707o) and Leontonyx spathutatus (25%). 
3.2 Staberoha cernua - Restio pedicellatus Mid-dense 
Herb/and Community (Figure 21) 
This community occurs on deep (> I m) sandy soils and on 
relatively level sites (slope< I507o) above 500 m. Rocks and 
stones are absent from the well drained soil which does not 
become seasonally waterlogged. Total projected canopy cover 
ranges from 65 - I OOo/o. The community has a mean of 2I ,3 
species per 50 m2 quadrat. The vegetation has a single stratum 
of about 0,4 m in height. Taller herbs of up to 0,9 m in height 
do occur but usually cover less than I 07o. Prominent species 
include Restio pedicettatus (IOO%), Staberoha cernua (IOOo/o), 
Restio curviramis (I OOo/o ), Etegia vaginutata (9007o ), 
Thamnochortus jruticosus (6007o) and Tetraria crinijotia 
(5007o). Less conspicuous species with constancy greater than 
5007o include Diosma hirsuta (70%), Pentaschistis curvifolia 
(60%), Restio jitijormis (5007o), Hypodiscus aristatus (5007o) 
and Tetraria cuspidata (50%). 
Discussion 
Methods 
The mean number of species per unit area for II9 plots (Table 
2) shows that the number of species increased by 2707o (from 
26 to 33) for a IOOo/o increase in area (from I2,5 to 25 m2), 
and by 2407o (from 33 to 4I) for a further IOOo/o increase from 
25 to 50 m2• The increase in quadrat size increases the chance 
of encountering habitat changes and thus species typical of 
another community. Some communities, especially those 
occurring on wet sites or rocky outcrops, have indistinct 
boundaries. The conditions governing species occurrence are 
often confined to small areas, and thus larger quadrats are 
more likely to cover more than one community. Species of 
the next community are added to the list which is then no 
longer a true reflection of the alpha diversity of one 
community. Werger (1972) reports increases of 23 and I3% 
(3I to 38 and 38 to 43 species) for I OOo/o increases in area 
(from I6 to 32 and 32 to 64 m2) in selected homogeneous 
fynbos stands. Optimum quadrat size is usually determined 
from species-area curves derived in such homogeneous vege-
tation stands (Werger I972), but large homogeneous tracts 
of habitat are not a feature of mountain fynbos sites. Data 
from our sample show greater increases in species numbers, 
and at least some of this may be due to heterogeneous habitats 
within quadrats. Smaller plots of about 25 m2 are probably 
more suitable for sampling mountain fynbos for classification 
purposes. This view is supported by others who have attempted 
classification studies in mountain fynbos (Glyphis et at. I978; 
Laidler et at. I978; Boucher I978; McDonald I983). However, 
the sample used in this study was not intended primarily for 
classification, but to assess changes in vegetation structure and 
composition over time. The larger quadrat size was useful for 
this purpose (Van Wilgen & Kruger I98I) as small shifts in 
the position of plants in the quadrats over time will be less 
important. The large quadrat size combined with habitat diver-
sity and the systematic nature of the main sample resulted 
in some transitional quadrats, which were a problem as they 
could not be included in the formal classification (Figure II). 
This may also have masked more subtle variations, for 
example, in the Staberoha cernua-Chondropetatum pani-
cutatum Herbland (community 3.I), which could possibly be 
further subdivided. The classification presented here is none 
the less a useful record of the plant communities of the area. 
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Our experience with this data set has shown that the clas-
sification approach (Braun-Blanquet) is preferable to 
ordination (DCA) when initial interpretation of the data is 
attempted. It proved difficult to interpret the ordination results 
before the formal classification was completed. Ordination 
by means of DCA was none the less a useful verification of 
the classification. 
Environmental and historic relationships 
A schematic toposequence of soils and associated vegetation 
is given in Figure 22. No formal attempt has been made to 
correlate floristic or structural units with soil parameters. 
However, field observations indicate that the relative abun-
dance and distribution of the communities described seems 
to be governed largely by moisture regime in terms of water 
availability and drainage potential. Other governing factors 
include altitude, aspect and geological formation. 
Communities l.la, l.lb, 2.1 and 3.2 were found only at 
certain altitudes, while aspect was important in respect of 
community 2.3 on well insulated slopes. The Restio gaudichau-
dianus- Protea nitida Woodland occurs on or below the 
shale band. The role of environmental factors (other than 
those recorded) in shaping the structure and composition of 
plant communities needs to be considered. Mean wind speeds 
in the upper catchment are considerably higher than in the 
valley below (Figure 9) and this may account for the low 
stunted nature of the vegetation in exposed areas. Constant 
strong winds of the nature experienced in the Cape mountains 
will undoubtedly have some effect on the vegetation. Fire is 
another factor which influences the distribution of vegetation 
communities. The occurrence of the Restio gaudichaudianus-
Heeria argentea Open Woodland and the H. argentea-Otea 
europaea Woodland may be due to rocky environments 
providing a refuge from successive fires, over and above soil 
requirements. These communities have remained largely un-
burnt in successive experimental fires in the Kasteelkloof sub-
catchment owing to low fuel loads under the tree strata. 
The history of the catchments and its influence on the 
vegetation has been discussed by Van Wilgen & Kruger (198I). 
It is possible that the area was used for grazing, and frequently 
burnt to promote grazing, for an unknown period prior to 
obtaining its present status. Frequent fire depletes large 
obligate reseeding shrubs which cannot mature and produce 
seed between fires. There was also a considerable encroach-
ment of the invasive exotic shrub Hakea sericea, particularly 
in the Kasteelkloof sub-catchment, which was subsequently 
cleared and burnt. Plant density of fynbos species is reduced 
following invasion by H. sericea, while subsequent clearing 
operations and then burning with an increased fuel load would 
further have affected plant community composition. The net 
result of these influences is reflected in the relative poverty 
of large shrub life forms in the vegetation. Obligate seed 
regenerating shrubs such as Protea taurifolia and Protea 
repens occur only sporadically. It is thus likely that the 
dominant vegetation, a tall mid-dense herbland (community 
3.I), is potentially an open woodland or tall open shrubland. 
Total biomass is lower than at other mountain fynbos areas 
of similar age (Kruger I977; Rutherford I978; Van Wilgen 
I982; Van Wilgen et at. I985) and this is indicative of a 
depleted tall shrub flora. This will have a bearing on the results 
of the experimental treatments and their extrapolation to 
other, more pristine mountain fynbos catchment areas. It may 
be expected that the effects of fire on the vegetation and the 
hydrological responses to various fire regimes will be less 
marked at Zachariashoek than would be the case in areas with 
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Figure 22 Schematic toposequence of soils and associated vegetation in the Zachariashoek catchments. Numbers refer to quadrat numbers; detailed 
profile descriptions are given in Appendix l. The associations are as follows: Quadrat 161 - Fernwood soil form, community 3.2 with Restio 
pedicellatus dominant; quadrat 51 - Glenrosa soil form, community 2.2a, Heeria argentea dominant; quadrat 17 - Cartref soil form, community 
3 .I, Chondropetalum paniculatum dominant; quadrat 162 - Longlands soil form community 1.2, Ehrharta dura dominant; quadrat 160 -
La Motte soil form, community !.Ia, E/egia thyrsijera dominant; quadrat 44 - Fernwood soil form, community 1.1 b, Osmitopsis asteriscoides 
dominant; quadrat 23 - Clovelly soil form, community 2.4, Protea nitida dominant; quadrat 67 - Fernwood soil form, community 2.1, Metrosideros 
angustifolia dominant; quadrat 69 - Houwhoek soil form, community 2.2b, Olea europaea dominant. 
higher biomass or higher density of large, seed reproducing 
shrubs. 
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Appendix 1 Soil profile descriptions for selected profiles in each vegetation community 
One profile in each community was described, except in the case of community 3.1 where four profiles were described to cover some 
of the variation in this widespread community. The classification of profiles into form, series and phase follows McVicar eta!. (1977). 
Colour notations follow the Munsell soil colour charts (1954) . The coarse fragments notations follow the Soil Survey Manual (1951). 
Some of the profiles described are depicted in Figure 22. 
Vegetation Quadrat Soil Soil Soil Depth Colour OJo Coarse fragments 
community number form series phase Horizon (em) (moist) clay Texture Frequency Size 
At 0 - 20 10 YR% 6 LSa 
l.la 160 La Motte La Motte Organic E 20 - 50 2,5 y% 5 LSa 
B21 50 - 120 2,5 y% 6 LSa 
At 0 - 30 2,5 y% 7 Sa few fine 
1.1 b 44 Fernwood Warrington Organic A3 30- 80 2,5 y% 6 Sa few fine 
c 80 - 100 2,5 y% 6 Sa many fine & medium 
A 0 - 20 2,5 y% 13 Sa 
1.2 162 Long lands Longlands E 20- 80 10 y 4/t 13 LSa 
B 80-120 10 YR 3/t 10 LSa 
A 0 - 20 10 YR 4/ t 5 CSa few large 
2.1 67 Fernwood Trafalgar Rocky Ct 20 - 70 IOYR% 2 CSa common medium-large 
c2 70-120 10 YR 7/3 2 CSa common medium-large 
2.2a 51 Glenrosa Platt Shallow A 
0 - 10 10 YR 3/1 8 LCSa few medium 
B2 10- 30 10 YR 4/3 12 CSaL few medium 
A 0- 20 10 YR 3/1 6 LCSa few medium-large 
E 20 - 100 7,5 YR% 2 CSa common medium-large 
2.2b 69 Houwhoek Houwhoek Deep Bhs 100-110 10 YR 4/3 12 CSaL few medium 
c 110-140 7,5 YR% 15 CSaL 
A 0- 20 10 YR% 12 CSaL few medium-large 
2.3 151 Hutton B1 
20- 40 5 YR% 16 CSaL few medium-large 
Hutton 
B21 40- 90 5 YR% 18 CSaL few medium-large 
B22 90-130 5 YR% 22 SCL few medium-large 
A 0 - 25 10 YR% 15 SaL 
2.4 23 Clovelly Oatsdale Gravelly B1 
25- 45 7,5 YR 3/z 16 SaL few fine-medium 
B21 45- 95 7,5 YR% 16 SaL common fine-medium 
c 95-120 7,5 YR% 15 SaL common fine-large 
A 0- 30 10 YR 6/z 6 Sa few fine 
3.1 17 Cartref Grovedale Moderately E 30- 35 10 YR% 4 Sa common fine deep B2 35 - 75 10 YR 7/2 4 Sa many medium 
A 0- 12 10 YR 5/1 6 Sa common fine 
3.1 75 Cartref Grovedale Shallow E 12- 30 10 YR% 6 Sa common fine 
Bz 30- 50 10 YR% 7 Sa common fine-large 
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Appendix 1 Soil profile descriptions for selected profiles in each vegetation community 
One profile in each community was described, except in the case of community 3.1 where four profiles were described to cover some 
of the variation in this widespread community. The classification of profiles into form, series and phase follows McVicar eta/. (1977). 
Colour notations follow the Munsell soil colour charts (1954). The coarse fragments notations follow the Soil Survey Manual (1951). 
Some of the profiles described are depicted in Figure 22 . 
Coarse fragments 
Vegetation Quadrat Soil Soil Soil Depth Colour OJo 
community number form series phase Horizon (em) (moist) clay Texture Frequency Size 
A 0- 25 10 YR 4/2 6 CSa 
3.1 84 Clovelly Soweto Moist 821 25- 85 10 YR 4/ 4 8 LCSa 
822 85 - 140 10 YR 7/s 4 CSa 
399 
Stony, A 
3.1 98 Glenrosa Platt moderately 821 
deep c 
0- 15 10 YR 3/z 
15- 70 10 YR 4/• 
70 - 100 10 YR 5;. 
8 LSa 
12 MSaL 
10 MSaL 
many 
many 
many 
fine-medium 
fine-medium 
fine-medium 
A 0- 20 10 YR% 5 Sa 
3.2 161 Fernwood Sand veld c, 20 - 100 10 YR 7/2 5 Sa 
C2 100+ 10 YR 6/3 5 Sa 
